ENGINEER 


In This Issue: | 
MY EXPERIENCE IN THE N.R.A. By H. S. Jacoby, CE. ‘08 
Volume 2 


NOVEMBER, 1936 


Number 2 


Aris @ 
Y RZ 
== 
(9 
i! 
© <¥ 
SV EZ CF 


Morse Positive Drives 
Require So Little 
Maintenance Expense 


Workmen in steel plants and machine shops, 
foundries and production plants—wherever 
Morse transmission drives are used —are 
often heard to say: “Morse Drives can sure 
take it!” It’s no wonder experienced men 
find that Morse Drives stand up on the job 
—for Morse Drives are built to “take it.” 


The steel for the powerful Morse Chain links 
is put through extra-rigid “third degree” 
tests for hardness and strength. Morse pins 
are cold-drawn and ground with a precision 
that deserves a Swiss watchmaker’s admira- 
tion. From drafting room to inspection room 
perfection is the watch word. For Morse 

Chains must be built to “take it”! 


If youare interestedin equipping 
your plant with positive, 98.6% 
drives that are easily and quickly 
connected,andthatareespecially 
adapted to high and changing 
speeds, phone the Morse man 
in your territory or write to us 
for more information today. 


Write to Morse or 
ask your dealer for 
this Stock Book 


positive DRIVE 


MORSE CHAIN COMPANY | cone. 
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CALL 
Sheldon Court 
Petrillose Bros. Restaurant 
FOR FINE CLEANING 


Best Quality Food 


Get one of our Cleaning and 


Pressing Contracts and Prices Reasonable 
Save Money 


Dial 7744 204 Dryden Rd. 412 College Ave. Phone 3711 


NOT EVERY MAN WEARS 
BROWN & BROWN CLOTHES 


but :t’s mighty easy to tell those who do! 


They have a youthful look of pep and vigor—of 
smart, alert up-to-dateness—that only the finest - 
fabrics and the most expert hand tailoring can 
achieve. What’s more, they enjoy perfect comfort. 
Their clothes fit flawlessly ; snugly smart, yet ready 
to “give” easily with every body movement. 
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Welding eliminates overlapping joints in 
the modern tank car. This materially re- 
duces dead weight and makes the car easier 
to clean and maintain. It completely pre- 
vents loss or contamination of the contents 
from rusted joints. 

Tomorrow’s engineers will be expected to 
know how to apply the oxy-acetylene proc- 
ess of welding and cutting in design, con- 
struction and fabrication to give similar 
sales advantages to many good products. 

The word “welded” is packed with mean- 
ing. It means light-weight without sacrifice 
of strength. It means sturdiness and rugged- 
ness that can never shake loose. It means 


invisible joints as strong as the base metal. 
It means smooth surfaces with no place for 
corrosion to start. In short it means all that 
one piece construction can mean plus com- 
plete design freedom from the limitations 
of other methods of fabrication. 

Technical booklets describing the appli- 
cation of this modern metal-working proc- 
ess to a wide range of metals—steel and 
iron, aluminum, copper, brass and many 
other alloys and metals are available, with- 
out obligation, from any Linde Office. Write 
to the Linde Air Products Company, Unit 
of Union Carbide and Carbon Corporation, 
New York and principal cities. 


LINDE OXYGEN © PREST-O-LITE ACETYLENE © OXWELD APPARATUS AND SUPPLIES Ff RO m 
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Everything for Oxy Acetylene Welding and Gatti 
verything tor Uxy-Acetylene Welding and Cutting 
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My Experience In The N.R.A. 


By Hurlbut 8. Jacoby, C.E. ’08 


Director of Industrial Research, 


Field Director, Engineering Experiment Station 
Ohio State University 


“We demand the right to be 
heard,” and from another 
crowd, “We have some from 
New York and Baltimore to 
attend this hearing.”” With men 
swarming the corridor of the 
Commerce Building after the 
small conference room was 
filled, my only answer was that 
this was a private party and not 
a public hearing. But consider- 
able argument followed about 
the proposed wages, the repre- 
sentative character of the com- 
mittee and other less important 
items, and it was only after a 
definite and sincere promise to 
keep labor advised that I suc- 
ceeded in returning to a quiet 
session with the group of em- 
ployers sponsoring the code of 
Electrical Contractors and to 
my board of advisers. This was 
my introduction to the Nation- 
al Recovery Administration. 


In the life of any engineer there is apt to be a short 
period that is quite apart from his life work. This may 
form a transition to other fields of activity or simply act 
as a breathing spell from his regular duties. It is only 
because my “breather” was so valuable to me that I feel 
justified in recounting some of my impressions in a ven- 
ture which may for the moment be dead but which I am 
convinced will be reflected in considerable good results 
over a period of time. 


GENERAL HUGH S. JOHNSON 


Before entering Deputy 
Malcolm Pringle’s office I 
was impressed with the prompt 
action and the enthusiasm ap- 
parent among all employees. 
Men of importance were at 
their desks ahead of time, dash- 
ing young girls were already 
typing, and Pirnie greeted me 
on the dot. Entering govern- 
ment service through the door 
of another civil engineer was 
far different from the usual 
procedure. After a few pertin- 
ent questions and answers he 
turned to me, “How soon can 
you start?” It was Monday, 
and I figured that to clear up 
my business affairs in Cleve- 
land and square myself with 
the family would take the bal- 
ance of the week. “That won’t 
do,” he replied. “Here are six 
codes for you to start on at 
once.” 


Six large files were soon on my desk, and I discovered 
that I would be dealing with men who manufacture bath 
tubs and other plumbing fixtures, those who wholesale 
these products, and the plumber himself who goes back 
for his tools to install them. In addition to my electrical 
contractors, I was to determine the fate of the quarrier 
and finisher of marble for building purposes as well as 
the stone setter. It was soon apparent to me that these 
files simply indicated various stages of development. Some 
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industries had merely submitted preliminary drafts of a 
code, others had appeared in public hearings, while others 
were in the conference stage. My immediate job was to 
discover quickly what needed first aid. I chose the Elec- 
trical Contractors. And I soon realized that it was the 
employers in Industry, not the employees, who were spon- 
soring all codes. 


WantTED—A CopE 


It was quite apparent that Industry really wanted a 
code of fair competition. Representatives of large na- 
tional corporations as well as small concerns voiced their 
request. ““Give us a code, we need it in our business.” 
Given a code prompted by unselfishness, administered 
by fair-minded business men, and enforced by govern- 
ment aid, I was convinced that many of the ills of our 
industries would be cured. But I fully realized that to 
accomplish this was a stupendous job. To put down on 
paper the essentials acceptable to all concerned could not 
be accomplished in any short time. Monopolistic trade 
agreements, unfair business tactics, and unreasonable 
wages had been too firmly established to be wiped out 
by any quick stroke of the pen. 

The men who came to Washington to represent the 
crowd back home were the pick of the Industry. Former 
Governor Kohler, short of stature and dignified, weighed 
his words carefully and knew whereof he spoke. His 
fortune, resulting from Kohler bathrooms, built the 


PIRNIE 
Fair-minded Engineer and Executive 


Vol. II, No. 2 


beautiful town bearing his name, in Wisconsin. With 
him was Keith McAfee, likewise dignified and cautious, 
representing one of the smaller plumbing manufacturers. 
It was essential that the committee show credentials that 
they were truly representative of the entire industry, 
that they were permitted to present a code, and empower- 
ed to give final assent to the completed document. 


THE INNER CIRCLE 


Suppose we picture the steps in the preparation of 
the code—this little document with so many possibilitizs. 
In preliminary conference with members of advisory 
boards of N. R. A., each Industry has an opportunity to 
present its proposed code. Here the Assistant Deputy 
Administrator is in charge of all details. It is essential 
that the proposed code meet the requirements of the Act 
itself—the N. I. R. A.—and that it conform to the 
policy of the Administration. 

One is impressed with the spirit of cooperation which 
exists. Various members of the boards are willing to 
meet with the industry committee in the evening, in the 
building or at a hotel room. Gongs in the corridor an- 
nounce four-thirty and five o’clock but no one moves— 
everyone knows that there is a job to be done as quickly 
as possible, that many men are affected by the action of 
our small group. Here the example of the General is re- 
flected in the spirit and effort of his associates. After a 
long day of conferences and decisions, Hugh S. Johnson 
is leaving the Commerce Building only to return for 
committee meetings in the evening. 

Is it legal? While that ruddy-faced, sharp-featured 
lawyer, John Gallagher, is bending every effort to help 
the plumbing manufacturers in their chain store problem, 
the consumers’ interest is protected through the efforts 
of Stuart Heinritz. John sees to it that constitutional 
rights are not overlooked and that the Act is followed, 
specifically sections 7 (a) and 10 (b). The former gave 
labor the right to organize and bargain collectively 
through representatives of their own choosing and free- 
dom to join any labor organization of their own choosing 
or to refrain from joining any company union. By the 
latter, the President was empowered to cancel or modify 
any order or regulation issued under the Act. 

True, our lawyer is interested to see that there is no 
tendency toward monopoly, and no discrimination against 
small enterprises. He pays particular attention to the 
members of the code committee to be sure that they truly 
represent the industry. But his main task is to see that 
the finished document is legal, that when put into opera- 
tion as a law, it will work. 


From the start of all negotiations it pays to see that 
the small industries are amply represented on the commit- 
tee. Sooner or later their interest will be protected. Even 
though the small group is swayed by the masterly man- 
ner of Henry Reed, president of the Standard Sanitary 


~ and Manufacturing Company, who realizes the impori- 
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KOHLER OF KOHLER 
Successful as Governor and Manufacturer 


ance of distribution through jobbers to licensed plumbers, 
Heinritz sees to it that the consumer is not harmed in 
the transaction and that price discrimination is avoided. 
Sullivan Jones, that mature architect from New York 
City, represents the Industrial Board. From actual ex- 
perience he appreciates all angles of the plumbing busi- 
ness. He watches Industry’s interests, and although it 
might appear that his efforts overlap those of Heinritz, it 
is only from the viewpoint of the smaller operator, per- 
haps, whose transactions are reflected in consumer benefit. 
Jones reflects the benefit derived from constant association 
of such members of the Board as Averill Harriman, Gen- 
eral Wood, and Alfred Sloan. 

Just as the library and a search of literature are essen- 
tial to the research worker, so the Research and Planning 
Division is useful in code formation and operation. 
Digging out authentic data and information in all indus- 
tries, this department is in position to be of definite help 
to all concerned. Kenneth Dameron, that young professor 
at Ohio State University with a background of study and 
experience in merchandising, is interested in the flow of 
goods from raw material to the consumer and acts as a 
safety valve in the distribution of plumbing goods. 
Naturally he protects the interest of the chain store and 
direct-to-you channel of trade—if they need help. 


Tue Voice og LABor 
Labor is intimately related to the fundamentals of 
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N.R.A. With a universal reduction of working hours 
and the raising of wage rates, it was hoped that an in- 
crease in the total volume of employment would result 
and in turn an increase in wage disbursements. Child 
labor would be eliminated. The 40-40 rule seemed to be 
a reasonable standard for most codes, i ¢., 40 hours per 
week maximum and 40 cents per hour minimum. It was 
generally agreed that a differential between wages paid 
in the north and those paid in the south was justifiable 
and essential to fair competition. In some instances a 
universal wage rate was quite acceptable to southern in- 
terests. 

Very few codes permitted the use of labor under 18 
years of age, and no one under this limit could be em- 
ployed on hazardous occupations. Such a regulation met 
with very little opposition. Who wanted to stand out in 
favor of child labor when adults were out of work? 

Who was interested in these provisions? Certainly 
Labor itself, and Labor was well represented by the Labor 
Board, by representatives of labor unions, by Frances 
Perkins, Secretary of Labor. The Master Plumbers of 
America took no chance, and telegrams poured in to me 
from all sections of the country. The cost to each sender 
was small; but the effect of the combined effort was ap- 
preciable and received plenty of attention. 

That section 7 (a) was one of the most disputed pro- 
visions in the Act and one on which Labor rested her case. 


This calls for collective agreements between employers 
and employees as to hours and wages. The 40-40 formula 
was a good start but 7 (a) was Labor’s instrument to 
keep in line. 


Tue Pusiic HEARING 


When we agree that the draft is in proper shape for 
the public hearing, a time and place are arranged to per- 
mit about two weeks’ notice and accommodate the prob- 
able audience. Large hearings are usually conducted in 
the auditorium on the first floor of the Commerce Build- 
ing. Printed notices are sent to all known members of the 
Industry, are carried in important newspapers and hung 
on the bulletin board of postoffices throughout the coun- 
try. At ten o’clock of the appointed day the meeting is 
called to order by my serious-minded and more serious- 
faced deputy, Hickling. (Malcolm Pirnie had returned 
to his business in New York.) He opens with the formal 
statement, “This is the hearing on, etc.” Sitting at his 
right, I could interpret any of the agenda prepared by my 
energetic aide, Charlie Carrigan. Someone might ques- 
tion the tact of Charlie, but no one could question his 
desire to get things done at all hazards. At the table sit 
the various board advisers who have labored through 
the preparation of this particular code. Lawyer Gallagher 
explains that this is not a judicial trial nor a legislative in- 
quiry, but simply a fact-finding gathering. Solomon 
Barkin is fortified by one of his union delegates. At our 
feet in front of the platform are the official reporters who 
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insist upon every filed brief and clear enunciation on the 
part of all witnesses. 

The hearing is rather matter-of-fact with a little 
humor on rare occasions. It is not necessary to read the 
proposed code as it is available in printed form. ‘The 
chairman of the code committee gives an idea of the size 
and scope of the Industry, the problem which it faces, and 
the results which they hope to accomplish. Usually ad- 
journing at noon, the Assistant Deputy meets the Indus- 
try committee and the board advisers in an informal con- 
ference to discuss major issues and decide on a plan of 
procedure. At this point the chairman of the code com- 
mittee may decide to remain in Washington or return 
alone after a short interval, thus giving the advisers time 
to render their final reports. 


THe LittLe FELLow 


I have tried to indicate that the oppressed members 
of an industry have recourse to be heard. This is a fact 
all along the line. All mail, whether marked personal 
or otherwise, is opened and censored in the administrative 
office. This insures that objections on the part of any- 
one are not overlooked or intentionally discarded. If the 
small manufacturer is not protected in the preliminary 
negotiations, he appears in person at the public hearing 
or files his complaint in writing. Even if he fails to ob- 
ject until the code is accepted by the industry and ready 
for final printing, relief is possible in the executive order 
approving the code on the part of the government. Fin- 
ally, if any member of the industry feels that some pro- 
vision will work a hardship on his concern and he has 
not been aware of such provision, he may avail himself 
of the President’s order permitting him exemption from 
this particular rule pending a hearing and definite dis- 
nasition of the case. 


THE GENERAL HIMSELF 


Were you to multiply my small group by tens, by 
hundreds, and in the case of industry representatives, by 
thousands, you might appreciate the organization that 
came to Washington in this supreme effort. It was in- 
teresting to note that men such as myself, who had never 
had occasion to enter politics, were enthused in work 
which was conducted on the business basis that pervaded 
the N. R. A. True, in many cases administration officials 
were attempting to guide the actions of men in fields 
which were entirely foreign to them. But as I look back 
on it all, it was perfectly logical that the builders and 
architects, those civil engineers, Weed, Dougherty, 
Crosley, and Giles, should be handling the essentials per- 
taining to certain construction industries, while others 
were readily adapted to executive work. And out in 
front of this army was General Hugh S. Johnson, who 
deserves the credit for the organization and who, through 
his enthusiasm and hard work, maintained the loyal sup- 
port and diligent performance of every member of 
N. R. A. Gathered together on various occasions in the 
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auditorium for short talks by the General, we were im- 
pressed with his sincerity and his candid instructions. 
Little wonder that at that memorable meeting when the 
General gave his farewell talk, sobs were heard and he 
ended a little sooner than planned with “God bless you.” 


AFTER A CopE—WHaAT? 

Tremendous expense was involved by industry in per- 
fecting a code, and heavy costs were necessary to admin- 
ister the law even before the government was drawn into 
any dispute. And here, as in the case of any pioneer, 
the industry that organized first with its so-called “Code 
Authority” was subject to more expense than those that 
followed. Take the case of that universal and com- 
mendable provision that no concern was permitted to 
sell below its cost. This necessitated a manual for the 
purpose of figuring costs on a universal basis. This 
manual was expensive for those who developed it from 
the start while later on it became standardized and was 
given the help and approval of government agencies. This 
‘is just one problem of many which was important and 
real to all Industry and which was being solved. And 
today we find one important national industry that is 
arguing its case in the courts involving the very problem 
of “selling below cost.” 

Some have said that N. R. A. and codes were all 
right as far as hours and wages were concerned but that 
this is as far as it should go. On the other hand, we see 
at the present time one of the largest steel companies in 
this country coming out for open published prices to elim- 
inate the unfair trade practice of price discrimination and 
secret rebates in that industry. 

True, there were many new problems brought about 
by code restrictions. In a small town in Ohio where 
trained machinists were not available, it seemed unreason- 
able to import a few specialists from distant cities for 
simply a few hours overtime work beyond the prescribed 
forty hour week. For some small companies the time and 
expense required to prepare cost data was excessive. With 
the small differential in wages, certain southern manu- 
facturers were unable to compete with those in the north. 

I am convinced that N. R. A. was the start of an 
effort that will answer the industrial problems of our 
country. Certain trade practices of the past which tend 
to freeze the channels of trade and work a hardship on 
the consumer will gradually be eliminated. Furthermore, 
by the intelligent study of the level of prices and the effect 
on the movement of goods, the facts will be available for 
suggested changes to improve any price provisions. Sim- 
ilarly, labor and other phases of our industrial life can 
be treated in a sane, common-sense manner through pro- 
visions initiated by N. R. A. but developed and revised 
to improve as we move along. Today the emblem of the 
blue eagle may only be seen in the old work shirt or the 
letterhead, since replaced, but some of the principles of 
N. R. A. are too valuable to be discarded by any industry. 


a 


Is The 


Having children in school brings the realization that 
one of these days, the industrial safety problem is going 
to be simplified by having employees who have been sound- 
ly grounded to general safety by the public school system. 
But there will still be a safety problem. Their minds 
will have been prepared but we will have to surround 
them with safe working conditions and guide them to 
maintain their standards. 


Before discussing industrial safety more intimately, 
I wili give a picture of the significance of this problem. 


Accidents and Accident Rates in the Iron and Steel 
Industry — 1913-1926 


Bureau of Labor Statistics—No. 490 


Frequency Severity 
rate rate 


59.6 4.3 
50.0 3.2 
40.0 a 
43.0 3.3 
47.7 4.0 
39.4 3.6 
41.6 3.6 
38.3 2.7 
30.8 aa 
33.0 27 
33.2 2.3 
30.8 3.0 
28.3 a3 
25.3 29 


Full year 
workers 


319,919 
256,299 
116,224 
166,642 
410,852 
474,435 
377,549 
442 685 
237,094 
335,909 
434,693 
389,438 
443,138 
436,261 


Deaths 


426 
219 

87 
139 
523 
543 
419 
327 
156 
236 
314 
312 
277 
322 


Year 


1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 


Frequency rate number of lost time injuries per 


1,000,000 man hours worked. 


Severity rate — number of days lost per 1,000 man hours 
worked. Or, put it another way; a severity rate of 
2 means one day lost per year per employe. 
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Working Man Safe ? 


By Frederic C. Evans, ME 719 
Baltimore Plant Manager 
E. I. DuPont de Nemours and Co., Inc. 


The following statistics are given to indicate that 
more can be done in the future in the country as a whole. 
Many companies are worse than the Iron and Steel In- 
dustry statistics indicate. From personal experience I 
have even undertaken the dangerous act of setting a goal 
which is not unattainable and which we may all live 
to see surpassed by average industry. 


1929 — Industrial Accident Statistics 
National Safety Council Industrial Accident Statistics 
“a 1930 Edition 


FrequencySeverity 
Rate Rate 


Number 
Employees 


Fatality 


Industry Rate 


143,650 0.0462 22.17 0.97 

9.54 3.64 
17.50 1.72 
50.41 462 
30.30 1.73 
18.91 1.11 
Rubber 77.750 0.0856 19.25 1.24 
Textile 83,847 0.035 11.82 0.58 


Goal 0 2 0.5 


Automobile 
Cement 
Chemical 
Construction 
Foundry 
Machinery 


79,270 
55,424 
163,774 
184,114 


0.184 
0.495 
0.112 
0.0448 


Fatality rate—number deaths per 1,000,000 man hours 
worked. 


The humanitarian angle is of course the obvious in- 
centive we have. To many, this is sufficient justification, 
but there are others. The work can be justified on a sav- 
ings basis which in this materially minded world speaks 
loudly. All states have compensation laws of various 
types. This, together with medical and hospital ex- 
penses, are the direct cost of accidents and the indirect 
costs which are estimated to be four times as great, are 
added to the above expense. 

Indirect Costs are suggested by the following items: 
(1) Cost to employe of difference between compensation 

and regular wages. 
(2) Cost of time of other employes who stop work 
a) Out of curiosity 


> 
| 
AY 
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b) Out of sympathy 
c) To assist the injured employe 


(3) Cost of time lost by foreman, supervisors, or other 
executives as follows: 
a) Assisting injured employe 
b) Investigating the cause of the accident 
c) Arranging for the injured employe’s production 
to be continued by some other employe 
d) Selecting, training, and breaking in a new em- 
ploye to replace the injured employe 
e) Preparing State accident reports, or attending 
hearings before State officials 


(4) Cost of injury to the machine, tools, or other prop- 
erty or to the spoilage of material 


(5) Cost to employer under employe welfare and bene- 
fit systems 


(6) Cost to employer in continuing wages of the injured 
employe in full after his return, even though his 
services for a time may be worth only a portion of 
their normal value. 


In passing, compensation is poorly named. It is not 


recompense to the man for having injured him, but 
rather social requirements to limit suffering and distress 
from loss of wages. 

The present direct costs may not be the future. The 
trend is certainly upward rather than downward and the 
sooner the house is put in order, the more benefit to all. 
Beyond compensation law lies common law which may 
infrequently lead to more direct costs. In many if not 
all states, employes may secure damages beyond com- 
pensation by proving the employer was liable by not pro- 
viding proper safeguards. A jury trial is usually not 
sympathetic to the company. I recently visited a com- 
pany which has under-floor pits for the storage of hot 
molten material. These pits are covered with steel doors 
flush with the floor. The superintendent told me his 
men were ordered not to walk on these as they might 
weaken underneath. Should a man fall through and die, 
however, the defense in court would be weak as oral 
instructions may miss some individuals. Suitable signs 
warning danger should constitute better defense and a 
simple railing around the dangerous area would prob- 
ably constitute a very good defense case. 


With greater appreciation of the problem will come 
public sentiment against accident. This might very con- 
ceivably result in further complications from the govern- 
ment. It is certainly sounder to combat sentiment for 
further regulation by industry as a whole tightening up 
so that they will not cause unnecessary social distress. 

Must we accept a death per $1,000,000 of new con- 
struction? Examination of ladders, rigging equipment, 
tools, etc., used by many reputable construction firms 
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leads one to doubt the necessity of accepting such fatality 
rates. And beyond that lies the possibility of life nets 
for steel workers already used on a major job and other 
enlightened advances that must be economically worked 
out by you. Let me illustrate. We have had experience 
with two rigging firms. One foreman had a crew who 
prided themselves that they could take it. One member 
had fallen 40 feet and knew how to land so that all he 
did was break both feet and was fortunately not per- 
manently crippled. The foreman himself on our job 
kept one of my tile walls from being broken by cushioning 
a swinging heavy iron ball with his own body. He could 
take it too, and continued at work with his cracked ribs. 
Nevertheless, both occurrences were probably unnecessary 
and due to carelessness. 


Another rigger foreman has done even more work 
on our plant and from general observation I would say 
that he has done it more economically. He has never 
lost a man in all his experience nor injured a man on our 
plant so that the man had to lose time from work. I 
wonder if the following is the reason. One day as I was 
passing, he was lowering a three ton filter from the third 
floor to the ground. One of his men walked under the 
suspended load to adjust a cable. With some necessary 
omissions, I would quote him as follows: “You may not 
care whether you break your neck, but I do. Don’t ever 
do that again on one of my jobs.” 


Safety rules must be promulgated, not so elaborate 
as to be unenforceable, but the result of long and serious 
consideration that they are fundamental. Many accidents 
are avoided today by foresight in the use of goggles, shoes 
in proper repair, or possibly safety shoes, clothing in 
property repair, steam hose limited to temporary. use 
under proper supervision, safety showers, etc. A couple 
of incidents come to mind. When we first introduced 
safety shoes in the plant, I loaned a pair of mine to a 
foerman for inspection. He certainly (and unnecessarily ) 
had faith in me, for he tipped over a loaded barrel on the 
toe while his foot was in the shoe to prove the effective- 
ness! Again, a man unloading fuming sulphuric acid 
in disconnecting the line from the barge, received a splash 
of oleum in the face. He had his goggles on, in accord- 
ance with instructions, and had only to run about twenty 
feet to dash under a safety shower. He looked like a 
drowned rat when he applied for first aid but wound up 
with only a slight burn on one cheek which did not in- 
capacitate him from work. How different from a man 
in another plant who spent months in a hospital and will 
always be disfigured from general burns with the same 
acid. These burns would have been avoidable had he 
received proper instructions and had he used proper equip- 
ment. 

This brings up the point that it is too late to think 
about the corrective measures after the accident has 
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occurred. Foresight is even more difficult and is a mark 
of real achievement. The old saying is that “It is too late 
to lock the barn after the horse has been stolen.” 


If you inspect a firm that has an established safety 
policy you will also be interested to see how management 
has settled the questions of discipline to secure results, 
organized safety meetings, self insured for savings if their 
program is effective and their operations are large enough, 
handled their medical policy and first aid, etc. 


Medical examinations are a definite safety aid. A 
hiring examination followed by annual re-examinations 
may bring to light the following conditions. An em- 
ploye who never has fainted may be shown subject due to 
a changed physical condition. Then a job on the ground, 
away from moving machinery, is indicated until the con- 
dition responds to that treatment if it is correctable. I 
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have seen exactly this occur. An employe in a plant in 
which I formerly worked was diagnosed as having an 
ailment which indicated sudden collapse. His work was 
changed and when he did collapse, no accident occurred. 
Work around lead dust, silica dust, etc., is essential in 
some industries. A periodic check can be kept of exposed 
employes and correction steps taken at the first signs of 
disease which will cure the man. Safe working condi- 
tions are an important factor also. Even States which 
do not require compensation for occupational diseases do 
in effect require compensation be paid since the court has 
interpreted that the conditions are the result of an acci- 
dent. 

The purpose of all this is merely to give you a vision 
on which to build for the future along a line essential 
to industry, but probably not thus far presented in much 
detail. 


The Engineer and Social Science 


by John R. Bangs, ME 20 


Professor Industrial Engineering 
Cornell University 


’ For many years the engineer has been trained pri- 
marily in the physical sciences and much of his success 
has been due to his ability to apply these sciences to the 
design and development of technical devices in industrial 
enterprises. Curiously enough, this same training has 
given him an entree to the managerial side of such enter- 
prises, and we find that three-fifths of all engineers who 
live a normal life span spend over one-half their working 
lives in administrative work of a technical or general 
nature. 


But so often engineering, considered in this broader 
light, fails to complete its job. It does not carry through 
to the ultimate conclusion. It releases, or causes to be 
released, forces which bring about radical changes in 
materials, and in production methods and _ products, 
which in turn require new methods in marketing and dis- 
tribution. In other words, these forces, although pri- 
marily technical, bring about sociological changes which 
seriously affect the work and lives of men. 


A good illustration of this is what happened in two 
southern textile mills when the automatic loom was in- 
troduced. Professor Elliott Dunlap Smith, Director of 
Industrial Investigations in the Institute of Human Rela- 
tions at Yale University, describes this most vividly. 
Both mills were relatively small, each employing about a 
thousand workers; both were located in small villages 


where modern sanitary conditions were unknown. Con- 
sidered social outcasts by nearby city dwellers, the mill 
workers labored 12 hours a day and 60 to 70 hours a 
week, earning from twelve to fourteen dollars weekly. 
Unsanitary working conditions coupled with slovenly 
methods made their lot no better. This was the situa- 
tion when competitive conditions forced the introduction 
of the automatic loom. 

The management of one of these mills exercised 
vision and foresight by planning to engineer through to 
the end. Technicians were brought in who studied the 
problem of improving materials, methods, and conditions. 
A higher grade of managerial personnel was hired, and 
better organization was introduced. The mill was 
given a thorough housecleaning and the mill village was 
improved. As efficiency rose, hours were shortened and 
rates of pay advanced. But wait, they went even further. 
The new efficiency was carried past the processes of pro- 
duction to include distribution. New marketing meth- 
ods were developed; new products were manufactured 
and sold. In other words, the job was engineered from 
start to finish—engineered technically, economically, and 
humanly. 

The whole process was gradually evolved; in fact, 
so carefully was it put into operation that no workers 
were dropped, the gangs being reduced by normal separa- 
tions. In spite of the fact that in just a few years a 
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weaver was operating not one loom but one hundred and 
ten, the looms were operated efficiently and there were 
no undue hardships or unrest involved. To be sure, this 
is an outstanding example, but other studies have shown 
that such results were normally to be expected when man- 
agement performs a completely engineered job. 

In the second mill affairs were different. No study 
was made of the possible consequences of the introduction 
of the automatic loom; no concern was shown about 
working conditions, housing, pay, managerial personnel, 
or marketing methods. Workers were forced to operate 
more and more looms under old working conditions. 
Soon trouble became imminent, and a mill that had never 
had labor troubles before soon found itself in the midst 
of a strike which took its painful toll during many heart- 
rending weeks. 

Unfortunately there has been more engineering of the 
second kind than of the first. To blame this failure to 
carry through on the engineer as a technician is hardly 
fair. But when he assumes the role of administrator the 
picture changes, and with it must change his vision. He 
now becomes responsible not only for technical changes, 
but also for the effect of such changes upon the workers 
and the consuming public. His job becomes one of co- 
ordinating the efforts of technical, production, and mar- 
keting experts. And, carrying through to the end, he may 
need to consult the psychologist, the psychiatrist, or the 
sociologist. 

Certainly ‘this is a change in our conception of the 
engineer as simply a technical expert. Even the engin- 
eers of the past with their highly technical training en- 
tered many other fields. Surveys by the American Society 
of Mechanical Engineers, The Society for the Promotion 
of Engineering Education, the American Engineering 
Council, and certain individual universities substantiate 
this statement. Mr. L. W. W. Morrow in a recent 
issue of “The Cornell Engineer” cites a study of the 
records of notable men in “Who’s Who,” a study made 
by Mr. Wallace of the American Engineering Council 
in 1929. 

Mr. Wallace studied 28,805 men of whom 30.4% 
were men of science and engineering, 15% lawyers, and 
7.3% physicians and surgeons. The 2,858 engineers 
and architects held 4,875 official positions in 3,928 or- 
ganizations, 76% of which were industrial and commer- 
cial enterprises. The 2,858 engineers and architects 
held the position of president in 1,128 industrial and com- 
mercial organizations, 72 engineering firms, 68 trust 
companies and banks, and 23 colleges and universities. 
In this same group were also 10 governors, 13 members of 
congress, 2 cabinet members, and a President of the 
United States. 

There is serious question, however, whether his purely 
technical training of the past is sufficiently broad to en- 
able the engineer to succeed in the future in these diverse 
fields. To coérdinate the efforts of specialists, and thus 
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to engineer through to the ultimate conclusion, sone 
engineering educators believe a greater range of the 
social sciences should be taught; and their conclusions are 
based upon factual evidence. 

A questionnaire sent out by the Society for the Pro- 
motion of Engineering Education, asking what were 
considered the more serious omissions from college 
courses, disclosed that over half of the replies from the 
younger graduates cited economics, business, and com- 
mercial subjects. Following are the first seven of these 
subjects with the number of times they were mentioned : 


Business Administration 456 
Economics 226 
Accounting 179 
Psychology 122 
Salesmanship and Advertising ..................-- 118 
Industrial Management 104 


Production and Production Methods ...... 33 


Over ninety per cent of the recent graduates stated that 
they were not as well qualified to deal with the economic 
elements as with the technical elements of their engin- 
eering problems. Sixty-nine per cent of the graduates 
of five or more years experience voiced a similar opinion. 

This study likewise lists subjects studied since gradu- 
ation by college trained men employed in six different 
industries. Some of these subjects were in the specialized 
field in which the men found themselves employed, but 
by far the larger number were in the broader fields of 
business. 

In the light of recent developments, an engineer 
trained only in the physical sciences cannot be expected 
to appreciate the need for engineering through to the end. 
He may find himself at a loss in a field where shrewd 
judgment is required in the solution of problems based 
almost entirely upon data of a qualitative nature. In 
a recent discussion concerning this point, a prominent in- 
dustrialist said: “The thing which distinguishes the 
highest officer from the man who depends upon quantita- 
tive data, is the ability and courage to go ahead and make 
a decision when quantitative information cannot be had.” 
Thus it would seem that an important part of the modern 
engineer’s training must aim to fit him for non-technical 
thinking. 

Summing up this evidence then, perhaps we should 
not blame the engineer as much as we should blame the 
engineering educator who is responsible for his training. 
This brings us directly to the question: How should the 
engineer of today be trained so that he will envision the 
necessity for engineering through to the end? To answer 
this question I can do no better than to cite the following 
plan by Professor Herman Diederichs, Dean of the Col- 
lege of Engineering, Cornell University. Professor 
Diederichs’ basic plan for a curriculum is as follows: 

1. The Fundamental Sciences: Mathematics, Phy- 
sics, Chemistry, Mechanics, Hydraulics, Thermodynam- 
ics. 


— 
4 


November, 1936 


2. Professional Studies: The application of the 
fundamental sciences to engineering problems; the ap- 
plication of mechanics to machine design and to the de- 
sign of structures; the application of thermodynamics to 
problems in power developments; the application of 
mathematics and physics to the fundamental concepts 
of electrical theory and practice, etc. 


3. The Social Sciences: General economics, social 
history and theory, the study of social adjustments and 
control, law, psychology, business organization, and 
methods of management. 

4. Professional Electives: A comparatively minor 
group of studies, as far as credit hours are concerned, de- 
signed to give the fundamental curricula as laid down 
under (1), (2), and (3) the desired swing toward spec- 
ialization in either civil, mechanical, or electrical engin- 
eering. Thus we have options in railway engineering, 
sanitary engineering, hydro-electric engineering, auto- 
motive, heat power, or aeronautical engineering, electric 
power generation, transportation, communication, and 
industrial management. 


5. A Group of Free Electives: Designed to permit 
the student to follow to some extent any special interest 
he may have; this group should have no professional en- 
gineering content. 

The enlightening part of this plan is the distinct 
recognition it gives to the part the social sciences play in 
the training of engineers. The successful engineer of the 
future, in my judgment, will not only be a physical scien- 
tist, but he will have a distinct appreciation of the social 
sciences. Recognition of this necessity pours in on us 
from all sides. In the training of its students, universi- 
ties must organize to insure earlier consideration of the 
social and economic effects of scientific discoveries which 
the physical scientists bring to fruition. 

But to become more specific, what are the social 
sciences and how can they be used in training engineers? 
“Social sciences” is an inclusive term, and in some re- 
spects a misleading one. In its broadest aspect it includes 
the subjects listed in the Diederichs classification, sub- 
jects which comprise, in fact, the science of human re- 
lations—economics, the management of men and materials, 
social history and control, psychology in its practical ap- 
plications, and other related subjects. 

In order successfuly to teach such a group of subjects 
to engineering students, careful planning, codrdination, 
and control are prerequisites. This statement should be 
taken for granted, but the reason I make it is that so 
often college curricula merely grow, one group of course 
being added after another without any real codrdination 
or plan. First of all, since we are training engineers, the 
engineering content must be well planned and executed, 
and should comprise from 65% to 70%. The remaining 
content may well be devoted to the Social Sciences. 

Engineering courses such as these are given at several 
leading institutions under such names as Administrative 
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Engineering, Commercial Engineering, Business and En- 
gineering Administration, etc. Their content, while 
varying in detail, follows somewhat the same pattern. 
My own experience in planning the course at Cornell 
has given me certain ideas of a basic plan. This plan was 
arrived at after a careful survey of our own graduates, 
a study of the various surveys of the several Engineering 
Societies, and numerous conferences with business and 
industrial leaders. 

Shown schematically the plan of the social sciences 
and closely related subjects is as follows: 


Junior Year Senior Year 


Money & Banking 

Corporation Finance Capstone Course 
A 1. Economics Accounting (1) 

Accounting (2) 

Statistics 


Sophomore Year 


Cost Accounting 


2. Business and Industrial Management 
(A survey course) 


Factory Planning 
Industrial Marketing 


Production 
Marketing 
Finance 

Accounting 


Business Law (1), (2) 
Psycho-Technology 
Industrial Relations 
Sociology, etc. 


Psychology and 
Human Relations 


3. English 
4. Technical Writing 


Public Speaking 


Let us consider each major division of our basic plan. 
Running through each of the Sophomore, Junior and 
Senior years there appear to be three central themes or 
patterns: (a) Economics, (b) Production and Market- 
ing, (c) Human Relations. Actually the demarcations 
between them are not sharply defined lines, but rather 
bands or regions in which a certain amount of overlapping 
is bound to take place. They represent, however, dis- 
tinct themes carefully planned and coérdinated, rather 
than a series of isolated courses. 

The first theme, economics, is of fundamental im- 
portance. I believe this statement is acceptable to most 
of you, but let me illustrate. Within the next month or 
two installation work will begin on a slender cable be- 
tween Philadelphia and New York. Developed in the 
Bell Telephone laboratory and called “coaxial cable,” 
it will be a little thicker than a man’s thumb, with a 
heart consisting of two small copper tubes each with a 
single wire as its center. Yet it will be capable of carry- 
ing some 240 telephone conversations simultaneously, 
or 2,400 telegraph messages or an entire scene of tele- 
vision! What will be the economic consequences of such 
an invention? For the present the Federal Communica- 
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tions Commission has sanctioned the installation on an 
experimental basis only. When this cable is used com- 
mercially, its effect upon the telegraph, telephone, and 
motion picture industry we can only conjecture. 

Closest to the physical side of engineering, so close in 
fact that there may be a legitimate question as to the 
propriety of regarding it as belonging in a group with 
economics, is the subject usually called Engineering 
Economy. This is the study which deals with that as- 
pect of engineering emphasized in the old definition of 
an engineer as a man who knows how to build at a cost 
of one dollar what anyone could build with six. Al- 
though meant as a bit of picturesque exaggeration, this 
definition really comes near to the literal truth. Nearly 
every engineering problem may be represented in frac- 
tional form, with some factor F to be accomplished, as 
the numerator, but with the inevitable dollar mark as the 
denominator, i.e., (F/$). The designing engineer is sel- 
dom called upon to produce an article simply to meet cer- 
tain physical requirements; almost always the problem 
is to design something which will meet physical require- 
ments, and at the same time can be sold profitably within 
a certain price range. Engineering Economy is, there- 
fore, a part of engineering technology in the narrowest 
sense of the word. 

As to economics proper there are first the basic prin- 
ciples to consider—a study of demand and supply, the 
analysis of competitive prices, monopoly prices, and the 
forces which determine these prices, a consideration of 
governmental activities with respect to industry, etc. 
Closely connected with these principles and representing 
a logical outgrowth are money and banking, corporation 
and investment finance, transportation, labor problems, 
the problem of taxation, and the study of large scale in- 
dustry and its governmental control. ‘These in turn are 
served by accounting and statistics, the tools of the 
economist, engineer and business man; without a thorough 
training in their fundamental principles he cannot use a 
truly factual approach to his problems. While all of 
these subjects cannot be incorporated in a curriculum 
that bristles with technical studies, I have indicated the 
general pattern that I believe essential in the field of 
economics. 

The second theme extended through the Sophomore, 
Junior, and Senior years comprises production and mar- 
keting. ‘These two subjects are closely related, and I pre- 
fer to classify them together. Production is the mechanics 
of transforming materials and labor into goods and ser- 
vices of greater utility; marketing is the process of trans- 
ferring those goods through commercial channels from 
the producer to the consumer. In many instances indus- 
try fails to maintain a suitable balance and coérdination 
between them; sometimes the marketing and merchan- 
dising phases are sadly neglected. 

Engineering schools have recognized the need for 
teaching industrial organization, factory management and 
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related subjects. In doing so they have done an excellent 
work. In our plan we introduce these subjects in the 
sophomore year so that the student may be stimulated 
early in his career concerning industrial policies, plant 
location, plant equipment, principles and practice of or- 
ganization, system, production control, time and motion 
study, costs, wage plans, and other similar subjects. This 
early stimulation has resulted in reports on visits to in- 
dustrial plants which, for careful observation, would do 
credit to seniors. 

Throughout this branch of study the philosophy and 
methods of Frederick W. ‘Tyalor are critically evaluated 
so that the student may see that while the Taylor system 
as such may be non-existent today, Taylor principles are 
widely applied, not only in factory management but also 
in many other fields. In the senior year definite labora- 
tory problems in factory planning, production control, and 
cost accounting furnish the capstone to his industrial 
engineering training. 

Similarly the sophomore is introduced to marketing 
and its related problems, and he rounds out his senior 
year with courses in Industrial Marketing, Sales Man- 
agement, Advertising, Sales Law, and Psychology, ete. 
We feel this is a distinct step forward, since for years 
the management of most industrial enterprises has been 
product-minded, when they should have been critically 
examining their marketing facilities. 

This concentration on production has been the natural 
outgrowth of the seller’s market for which they were 
producing up to 1930. For some time to come I believe 
industry must face the problem of selling in a buyer’s 
market. Buyer’s market, in this case, is interpreted as 
follows: since many concerns are marketing conscious 
and are producing products to satisfy the demands of the 
consumer, the typical organization of the past will not be 
able to compete even in a period when demand exceeds 
temporarily production capacity. The competition offered 
by wide awake concerns will not allow old “take it or 
leave it” attitudes and products to thrive, although dur- 
ing certain periods they may experience fair business. 
Haphazard sales methods will not produce the net profit 
that is necessary for all concerns to continue in business. 

Another factor which will be of tremendous import- 
ance is the apparent tendency for the population of the 
United States to become stabilized at about 150-170 
millions. If, as predicted, this condition prevails after 
1950-1960, manufacturers can no longer look forward to 
a rapidly growing market; the buyer’s market condition 
will be accentuated. 

Emphasis is being placed upon market research, market 
analysis, and sales planning. The need for more careful 
planning is indicated by the many white elephants that 
individual business enterprises have had to bury because 
of the haste with which new ideas and plans were devel- 
oped. In searching for new products to keep plant 
facilities operating at normal capacity, discretion is some- 
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times thrown to the winds or overshadowed by the en- 
thusiasm of a few individuals for what seems to be a smart 
idea. Without sounding the market or determining the 
potential sales in any way, all the expense attendant to 
development, experimental work, and tooling-up is under- 
taken. Many times these developed ideas do not result in 
failure, but one failure may be sufficient to bankrupt the 
concern and undo all the good work that has been accom- 
plished in years of toil. 


As an illustration of this lax planning, the case of a 
manufacturer successfully making dough-mixing machines 
for the bakery trade will be cited. This company, lo- 
cated in Pennsylvania, was well known in its particular 
field and had been prosperous. One day an inquiry was 
received from a printer who wanted to know whether or 
not they could or would manufacture a mixer for colored 
printing inks. From a manufacturing viewpoint, this 
was a very simple problem, and the manufacturer de- 
cided to proceed in the modification of a dough-mixing 
machine to accommodate the printer. He then looked 
up the number of printers in the United States and be- 
came very enthusiastic about the possibilities in this new 
field when he found that there were over 36,000 printing 
establishments. 

On this basis of overall figures, he tooled up for 
heavy production schedules, intending to develop his sell- 
ing program after the product was ready for shipment. 
Such a superficial check on the potential market was a 
very costly one. Instead of having 36,000 potential 
customers, the list was limited to those printers who did 
four-colored process printing. This single fact reduced 
the possible number of outlets so much that the manu- 
facturer found himself with a lot of useless but expen- 
sive jigs, fixtures, and equipment. 

The third theme of our plan is that of human reia- 
tions. Our approach in the sophomore year has several 
advantages. As part of the survey course we introduce 
the idea of studying men, and we advise the students to 
begin by studying their classmates. This approach is 
amplified by lectures, case studies, and written material. 

The problems of personnel administration dealing 
with employment, health and safety, training, service 
features, and joint relations are discussed and their re- 
lationship to industry are developed. These ideas are 
expanded in the junior and senior years where courses 
in industrial relations, psychology, psychotechnology, law, 
and possible electives in sociology and jurisprudence pro- 
vide for a crystallization of this important theme. 

Too often this important work is neglected in college. 
At a conference of Deans of Engineering Schools, held 
in New York City in 1928, Mr. O. H. Cheney, Vice- 
President of American Exchange Irving Trust Bank, 
said: “Real knowledge of sound management principles 
as applied to personal relations must be a part of every 
executive’s equipment .. . it isn’t merely a matter of 
being human, it is a problem of being intelligently human. 
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No man is born that way...” In much the same vein, 
Mr. S. A. Lewisohn stated: “Of course, we all hear it 
said ‘Well, the ability to manage men is a matter of in- 
nate biological traits . . .’ But the difficulty is that those 
traits are of no value to anyone unless they are de- 
veloped.” 

Some years ago Thomas A. Edison remarked, “Prob- 
lems in human engineering will receive the same genius 
the last century gave to engineering in more material 
form.” Or viewed perhaps from another angle, the 
problem is made astonishingly realistic if we consider 
the words of the personnel director of a large industry 
who said, “You can strike a ball with a bat and predict 
within a certain limit what will happen. If, however, 
you strike a man with a bat you never can tell what will 
happen.” 

Consider for example the problem of analyzing the 
individual. Unfortunately our present industrial system 
tends to fractionate him, and we do not consider him as 
an individual in relation to his environment. Rather we 
tend to consider just one part of him, which we approach 
through psychological tests (trade or aptitude), or we 
may even analyze his facial characteristics, or feel the 
bumps on his head in our lighter moments. Actually 
the problemis far more involved, and instead of a one- 
sided affair, I am inclined to believe it -is six-sided— 
psychological, social, economic, physiological, physical, 
and moral. Thus, a young man about to step into the 
industrial world may have the psychological and physical 
requirements for a job, but he may be unable properly 
to adjust himself to his job because of social, economic, or 
moral reasons. 

The whole turn of investigation in human relations 
in the industrial field is now in the direction of concrete 
and direct observation in much the same manner as the 
foundation was laid in the physical sciences. A recent 
book by Rexford B. Hersey entitled “Workers’ Emotion 
in the Shop and Home,” a study of individual workers 
from the psychological and physiological standpoint, 
makes this point of view clear and is a real contribution 


in this field. 


We should admit that the social sciences have much 
to offer the engineer when he begins to assume adminis- 
trative duties. While our universities have done splendid- 
ly in training the scientific specialist they have only begun 
the task of training the new administrator. 

In the words of William L. Abbott in his presidential 
address before the American Society of Mechanical En- 
gineers in 1926: “You have long and carefully studied 
the characteristics of the materials you employ, that your 
treatment of those materials may best adapt them to the 
service of mankind. Have you been as considerate of 
the characteristics of the human bodies and souls that en- 
ter so largely and vitally into your products? Herein 
lies the hope not only of the employer and employee but 
of society itself.” 
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October 10, 1936 


The Editor, 
The Cornell Engineer. 


Dear Sir: 

The Cornell Alumni News for September 24, con- 
tained a letter by the writer, which the editor labeled 
a proposal for the rejuvenation of Engineering at Cornell. 
The conditions cited are familiar to all engineers namely 
that in spite of a great past, engineering at Cornell has 
been quiescent for a long time, while rival schools are 
outstripping her. 

Today I have read the article on Dean Diederichs 
by Professor Hirshfeld ’05 in the October number of 
your paper, which states the situation more clearly than 
I have been able to do. Referring to the overloading 
of the faculty, Mr. Hirshfeld says, “It is now absolutely 
necessary to lessen the limitations I have referred to. 
More and better equipment must come from someplace 
somehow.—Adequate facilities must be provided for re- 
search.” ‘Then speaking of certain shackles, he concludes 
with this hopeful statement. ‘These can be removed if 
we set our minds and hearts to the task.” 

It was with similar thoughts that I addressed the 
Editor of the Alumni News and suggested that in select- 
ing a successor to President Farrand, consideration be 
given to a technical minded man. To assist him and 
as Mr. Hirshfeld says to assist Dean Diederichs, I pro- 
posed a drive to raise five million dollars for Cornell 
Engineering. It seemed reasonable to suppose that the 
50,000 alumni of the university could accomplish this 
great purpose. It was also suggested that the organizing 
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of this drive be the climax of Dean Kimball’s great 
career. 

Professor Hirshfeld has painted the picture clearly. 
He has also sounded an appeal that should not go un- 
answered. Unless immediate and practical plans are 
made his appeal will go the way the numerous ones we 
have heard have gone. At the moment I recall a picture 
of the proposed new C.E. building that seemed imminent 
in 1910, but has not yet materialized. It is true, as 
Prof. Hirshfeld says, that we do not need monumental 
buildings, but we must have funds for salaries, for ad- 
ditional members of the faculty, for the accommodation 
of more students, and for research. 


The 15,000 Cornell engineers now all united in one 
society properly organized could put Cornell back where 
she belongs in the engineering world. It must be done 
soon, or to quote Prof. Hirshfeld again, “neither Dean 
Diederichs nor any other individual in his place can con- 
tinue for long the production of engineering graduates 
capable of maintaining the enviable reputation established 
by their predecessors.” What a tragedy that would be, 
but how possible it still is to avoid it. 


Charles Weiss C.E. 
201 Jefferson St., 
Valparaiso, Ind. 


Epitor’s Nore—Many favorable comments on Pro- 
fessor Hirshfeld’s article appearing in the October issue 
of the CoRNELL ENGINEER have been received. This 
has led us to arrange for the reprinting of this article to 
be sent to all the engineering alumni. 
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OFF TO A GOOD START? 

By the time that we reach the last two years of our 
college life, most of us realize that it is a mistake to try 
to memorize the formulae, equations, and expressions in 
our daily work. Unfortunately, at this late date, it is 
hard to adopt a new system. To the Freshmen and 
Sophomores in engineering, however, we would suggest 
a different method of attack. 

The whole secret of the solution of any engineering 
problem is understanding the basic principles of the task. 
These fundamentals are usually simple in form and deri- 
vation, and many of the most complicated formulae are 
obtained by their application. A logical analysis should be 
the first step in solving any problem. Set down the 
known facts, and then proceed to develop basic relations 
from them. These fundamentals are bound to present 
an equation or formula by which the example may be 
solved. Understand the underlying principles, and 
neither time nor effort will be required to learn by rote 
these multitudinous formulae. 

We are training ourselves here in the fundamentals of 
science. In practice we may never have the occasion to 
use these particular equations now at our command, but 
we will employ the theories behind their results. 

Therefore classes of ’39 and °40, with these few 
words of advice, obtained from bitter experience, learn 
to think!) Analyze, don’t memorize. 

—o— 
JUNIOR MECH LAB 

It is with a great deal of satisfaction that we look at 
the changes made in the Junior Mech Lab course for 
M.E.’s. In the past the course has been given one period 
a week, with a lecture during the first part of the labora- 
tory period and the experimental work directly following 
that. As one of the faculty said, ‘““This leaves not only 
the students but the Instructors as well in pretty much 
of a daze.” This was true. The student had to go im- 
mediately into the experiment, without having an oppor- 
tunity to read his notes and assimilate the matterial. This 
probably accounts somewhat for the reason that Mech 
Lab has always been the bane of the engineer’s existence. 

With the new system Mech Lab calls for two periods 
a week, a lecture Monday afternoon for all sections, and 
a laboratory period sometime later in the week. This 
gives time for the student to read over his notes and to 
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look up references and related material. He comes into 
the lab period with at least a slight idea about what is 
going to happen, how to do it, and what points are of 
primary importance. 

The change is decidedly welcome, for it will surely 
show its worth in an improvement in the quality of re- 
ports and longer sleeping hours for those concerned. 

—o— 
ORGANIZATION OF JUNIOR ENGINEERS 

Junior Engineers, those men who are not more than 
five years out of college, have felt for a long time, a de- 
finite need to organize. Very little had been done about 
it until early this year when the Engineer’s Council for 
Professional Development sent out circulars to some six 
hundred junior engineers to discover if there was sufficient 
interest among them to set up an organization made up of 
only the younger men. A favorable response was indi- 
cated when nearly two hundred and fifty of the ques- 
tionnaires were returned. ‘Tabulation of results showed 
a diversified interest in such subjects as air-conditioning, 
business law, differential equations, power plants and a 
number of other engineering subjects. These subjects 
were discussed at the preliminary meetings but since 
this did not supply the demand of those with special in- 
terests, smaller groups with interests in particular sub- 
jects were formed. One group went so far as to obtain 
a lawyer from a neighboring college to give lectures on 
Business Law. 

Certainly these men are taking a big step forward in 
the furthering of engineering progress. No man can call 
himself educated simply because he has obtained his col- 
lege degree. The five years after leaving college may 
mean as much to an engineer as all the entire time spent 
in obtaining an education. If, during this period, he 
spends time upon research and further study, he will be 
gaining a definite toe-hold for the advancement of his 
career. 

We wish to salute this first small group for courage 
displayed in this organization. They have had the initia- 
tive to take the necessary step in the right direction and 
others should follow, for the benefits derived are not 
only the additional knowledge obtained through a pro- 
gram of study, but also the chance for self-expression and 
an opportunity to make personal contact with others in 
the same profession. 
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TAU BETA PI CONVENTION 

In the middle of October the Cornell Chapter of Tau 
Beta Pi shared with the Syracuse chapter the honor of 
being host to the Annual National Convention of the 
society. The delegates met in Syracuse on Thursday 
October 9, where they held meetings until embarking on 
busses, en route to Ithaca via the famous Krebs at Skan- 
eateles. 

The convention’s activities in Ithaca centered in Wil- 
lard Straight Hall, where business meetings were held on 
Friday morning. In the afternoon inspection trips were 
arranged through several of the local industrial plants. 
including the cement works and the nearby plant of the 
International Business Machine Company. 

On Friday evening the formal initiation ceremonies 
and banquet for the new members of the local chapter 
were held in Willard Straight Hall. James C. Forbes, 
’36, acted as toastmaster; Dean Herman Diederichs of 
the College of Engineering was the main speaker. Fred- 
erick F. Sampson, ’37, President of the Cornell Chapter, 
formally welcomed the new members into the society. 
Henry Page ’37 gave the response for the initiates. Those 
initiated were: John T. Barton ,'37 C.E., Woodward 
Garber, ’37 Arch., Shirley C. Hulse, ’37 A.E., Thomas 
B. Kelley, 37 M.E., Douglas B. King, ’37 A.E., Richard 
W. Kunkle, ’37 E.E., Daniel F. MacBeth, ’37 M.E., 
James H. Norris, 37 A.E., Henry A. Page, Jr., 37 A.E., 
Thomas H. Patterson, ’37, A.E., John Schadler, Jr., ’37 
A.E., John E. Scheetz, ’°38 E.E., Royal D. Thomas, Jr., 
’°37 Chem. Eng., Herman Van Fleet, Jr., M.E., H. Leslie 
Walker, Jr., M.E., James W. Wandling, ’37 C.E., and 
Gerald S. White, ’37 M.E. 

—o— 


MC MULLEN SCHOLARSHIPS 

The fall of 1935 saw the introduction of a scheme here 
at Cornell which, it is hoped, will do much for the school. 
This was the extension of the McMullen Scholarship 
system to cover all four years at Cornell, rather than 
just the last three. 


To grant these scholarships, the country was divided 
into fifteen districts, with a committee of interested alumni 
in each to choose a promising young man who might 
enter the Cornell College of Engineering. This resulted 
in the choice of fifteen men of the class of 1939 each of 
whom will receive two hundred dollars for each of his 
vears here at Cornell. 

The scheme worked so successfully that this year 
twenty-four men were chosen from prominent high 
schools throughout the country. At present, they are en- 
rolled as Freshmen engineers. At an as yet unannounced 
date, a banquet will be given for the men of the Fresh- 
man and Sophomore classes who have been awarded these 
Scholarships. 

The following men in the class of 1940 hold Mc- 
Mullen Scholarships: 

John Rutherford, Jr., Greenwich, Mass. 

Norman F. Moody, Pittsfield, Mass. 

Thomas A. Schultz, Baltimore, Md. 

Robert Johnson, Chatham, N. J. 

Farrand Benedict, East Orange, N. J. 

Roland R. Graham, Jr., Westfield, N. J. 

John Warren Magoun, Steelton, Pa. 

Claude F. Tears, Jr., Warren, Pa. 

Frederick Fahnoe, Sharon, Pa. 

Wright Bronson, Jr., Akron, Ohio 

William T. Ayres, Toledo, Ohio 

Charles C. Greer, Zanesville, Ohio 

William H. Habicht, Buchanan, Mich. 

Kenneth E .Turner, Jr., Pontiac, Mich. 

Morgan W. Dawley, Norwich, Conn. 

Frederick Gillies Jaicks, Hinsdale, Il. 

Irwin Jerome Kaim, Dallas, Texas 

Jesse E. Upp, Tulsa, Okla. 

William E. Fisher, Stevens Point, Wisconsin 

Bruce E. Nelson, Spearfish, South Dakota 

Robert J. Reeves, Denver, Colo. 

Edward C. Romine, Casper, Wyoming 

William J. Newman, Reno, Nevada 
Henry Bruce Hoesly, Spokane, Washington 
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BARNARD TO DIRECT SIBLEY 

Professor William N. Barnard, M.E. ’97, Head of 
the Heat Power department, has been appointed acting 
Director of the Sibley School of Mechanical Engineer- 
ing. He will temporarily take over the duties of the 
former director, Herman Diederichs, now Dean of the 
College of Engineering. 

Professor Barnard is well known for his co-author- 
ship with F. O. Ellenwood and C. F. Hirshfeld in writ- 
ing the book “Heat Power Engineering.” He is also a 
member of the A.S.M.E., Society for the promotion of 
Engineering Education, Cornell Society of Engineers, 


Sigma Xi, Tau Beta Pi, Phi Kappa Phi, and Atmos. 


A.S.M.E. 

The first meeting of the local student branch of the 
American Society of Mechanical Engineers was held in 
room 2 East Sibley on October 15. This was the first 
opportunity for men in the class of 1938 to attend as 
members, and President J. Schadler, Jr. ’37 urged all 
interested to affiliate themselves with the organization. 

Professor W. L. Conwell of the Civil Engineering 
School was the speaker for the evening. His topic was the 
“History and Development of Roads and Highways,” il- 
lustrated with pictures and slides. For the pleasure of 
the Mechanical engineers, he pointed out that Mechanical 
as well as Civil engineers have contributed to a great ex- 
tent in the progress that has been made in Highway work: 

—o— 
CHI EPSILON 

At a meeting of Chi Epsilon on October 20, the fol- 
lowing members of the class of ’38 were elected to mem- 
bership: 

C. J. Browne, Avon, N. Y. 

R. §. Goodwin, East Liverpool, Ohio 

R. M. Reindollar, Baltimore, Md. 

D. S. Swenson, Eggertsville, N. Y. 

H. A. Weeden, Mount Vernon, N. Y. 


Desiring to continue the effectiveness and success of 
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the honor system as practiced in Lincoln Hall, Chi Epsilon 
plans to spread its ideals among freshmen and students 
from other colleges. This is to constitute one of the 
first activities of the society this year. 

With the large group of graduate students in civil 
engineering this term, there arises the problem of increas- 
ing the associations between these men and the under- 
graduates. he Society is tentatively planning to invite 
the graduate students to a dinner meeting. If this is a 
success, it will sponsor a smoker for graduates at some 
later date. 

—o— 
FACULTY 
The last issue of the ConNELL ENGINEER prophesied 


_the announcement of several additions to the Engineer- 


ing Faculty. At the November meeting of the Board of 
Trustees the following appointments were made: 

In the Mechanical Engineering school former Assist- 
ant Professor of Heat Power Engineering C. O. Mackey, 
26 M.E., received a full professorship. He is now de- 
voting all his time to the development of a new Senior 
option on air conditioning. In addition, Professor Colin 
Carmichael now teaches in the Machine Design, Depart- 
ment, and Mr. Cecil W. Armstrong replaces Assistant 
Professor K. D. Wood in the Mechanics Department. 
Mr. James Kinney is taking over the duties of S. C. 
Knight as Instructor in the Machine Design depart- 
ment. The place of Mr. Roland L. Roy, who left the 
staff to work for Proctor and Gamble, has been taken by 
Herbert L. Manning as Instructor in Industrial En- 
gineering. Because of the increase in size of the Fresh- 
man class this year, Mr. Leo C. Pigage has taken a place 
on the staff as Assistant, teaching Drawing and Descrip- 
tive Geometry. 

The School of Civil Engineering announces only two 
replacements. Professor William E. Stanley replacing 
Professor H. N. Ogden of the Structural Engineering 
Department, who has retired; and Harold V. Hawkins 
is now an Instructor in the Hydraulics Department. 
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J. D. TULLER ’09, Vice PRESIDENT 
EDWARD B. KIRBY '25, REcoRDING SECRETARY 


CORNELL SOCIETY of ENGINEERS 


EDWARD C. M. STAHL ’13, PRESIDENT 


“The objects of this Society are to promote the Welfare of the College of Engineering at Cornell University, 
its graduates and former students and to establish a closer relationship between the college and the alumni.” 


S. C. HOLLISTER, Vice PRESIDENT 


JOHN P. SYME ’26, SECRETARY AND TREASURER 


November 1, 1936 
Fellow Engineers: 

Taxing the capacity of the dining room of the Cornell 
Club of New York the members of the Cornell Society of 
Engineers and guests met on Wednesday evening, Octo- 
ber 14, 1936 for the annual Fall organization meeting. 
Speeches by Dean Diederichs, Professor W. L. Conwell 
of the College of Civil Engineering, and Professor John 
R. Bangs, head of the Department of Administrative 
Engineering in Sibley College, furnished the highlights 
of the evening. “Jake” Stahl, °13, retiring President, 
presided and enlivened the meeting in his inimitable way. 
John H. Lawrence, ’09, reported on the admirable pro- 
gress that is being made in the establishment of regional 
chapters of the Society. Illustrating the interest that is 
being shown he read a letter from one prominent alumnus 
volunteering his services and suggesting that the alumni 
could be very helpful in securing advertising for THE 
CorNELL ENGINEER. This alumnus in his letter further 
developed the thought that “through the many prominent 
Cornell Engineers in various parts of the country it 
might be possible to arrange for the original presentation 
of very valuable papers” which would increase the pres- 
tige of Cornell and THe Cornett ENGINEER. 

Robert W. Gastmeyer, ’11, Chairman of the Com- 
mittee which has been preparing the new constitution, 
gave a digest of the changes in the new document as com- 
pared with the old one. 

In the course of that portion of the meeting devoted 
to the conduct of business, the new constitution was 
adopted and new officers were elected as follows: 

J. D. Tuller, ’09 C.E., President 

A. C. Davis, ’14 M.E., Vice President 

W. L. Cisler, 22 M.E., Executive Vice President 

J. P. Syme, ’26 M.E., Secretary and Treasurer 

David Harmon, ’31 M.E., Recording Secretary 

These officers will serve only until June 1, 1937 as, 
under the new constitution, the Society year will begin 
at that time. 

The members of the Faculty held the interest of those 
present. Their remarks indicated a great revival of in- 
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terest on the part of the Faculty and students in the En- 
gineering College at Ithaca. Dean Diederichs reported 
increased registration in the University as a whole and 
Freshman registration in the Engineering Colleges. The 
increases in the various colleges this Fall as compared 
with last Fall are as follows: 27% in C.E., 20% in E.E., 
and 42% in M.E. In reporting on research work the 
Dean let it be known that he is not one of those who 
believes that technical progress should be halted. That 
way leads to stagnation, retrogression and a lower stand- 
ard of living, he believes and this writer agrees with 
him. He told of new interests and progress in both M.F. 
and E.E. and of the plans being made for the expansion 
of facilities in all the Engineering Colleges. ‘These plans 
are being prepared so that they will be ready when funds 
are available. He also told of the trend toward broaden- 
ing the education of the Engineer. In concluding the 
Dean, who has been active in the athletic administration 
of the University for many years, paid a fine tribute to 
the excellent work that is being done by the present 
athletic administration under James Lynah, ’05. The 
Dean feels that the outlook for athletics at Cornell is 
very much brighter. The alumni regional scholarships 
came in for explanation and it was clearly explained that 
these are not athletic scholarships; the University is still 
keeping up the standards that have previously been es- 
tablished in this connection. 

Professor Conwell gave a most encouraging picture 
of progress in the College of Civil Engineering under 
Director Hollister. He stated that although Lincoln 
Hall had undergone little or no change externally, never- 
theless, there were many significant changes within the 
College. Among these he cited the new photo-elastic 
laboratory, the new equipment for Professor Walker’s 
work in microscopy in Sanitary Engineering, a new Soils 
Laboratory in the basement of Lincoln Hall, and a new 
300,000 1b. Southwark Emery universal testing machine. 
He referred to the appointment of Mr. William E. Stan- 
ley as Professor of Sanitary Engineering fo:'owing the 
retirement of Professor H. N. Ogden. He also described 

(Continued on page forty-six) 
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EHIND the scenes, in many a capture by G-men, will be found the 


service provided by T-men—telephone men (and women, too) of the 


Bell System. § Law enforcement officers make frequent use of both local 


and long distance telephone service. They depend on the Teletypewriter, 
for quick and accurate transmission of written messages. They tighten 


their nets with the aid of yet another Bell System 
development, police car radio. § And so the telephone, 
with products and services growing out of it, helps 


to make your life happier, broader and more secure. 


Why not report “All's 
well” to the folks at 
home? For lowest. 
rates to most points, 
call by number after 
7 P. M. any day or 
anytime Sundays. 
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“The Best In Shoe Repairing” 


Peter Scusa 
SHOE REBUILDER 


MOCCASINS RESOLED 
SHOES DYED 
RIDING BOOTS ALTERED 


We Call and Deliver 


405 College Ave. Dial 2272 


Vol. 11, No. 


President's Column 


The 


Norton Printing 
Company 


ALL KINDS OF 
FRATERNITY AND 
SORORITY PRINTING 


(Continued from page forty-four) 
the work done by Professor Hollister in persuading the 
U. S. Army Corps of Engineers to locate at Cornell their 
laboratory for the investigation and control of soils for 
earth dam construction on flood control projects in New 
York State. The College of Civil Engineering has been 
requested by the U. S. Army Corps of Engineers to co- 
Operate with them on flood control projects and is be- 
ginning the construction of models to study flood condi- 
tions, erosion and remedies. The College of Civil En- 
gineering now has 47 graduate students. Professor Con- 
well stated that the effect of such a group of graduate 
students was most stimulating in-so-far as the Faculty was 
concerned. 

Professor Bangs opened his talk with interesting 
reminiscences of things athletic, in the course of which he 
referred to the shortest Cornell poem—‘The crews row; 
on H,O.” He told of the problems facing those teach- 
ing Engineering at Cornell. Professor Bangs is a mem- 
ber of the Faculty Personnel Committee and as such he 
gave some very interesting recommendations that are 
under consideration, all looking towards higher stand- 
ards for the Faculty. One of those, particularly inter- 
esting, is as follows: “Promotion should not be automatic. 
Department heads should be charged with the duty of 
impressing on members of their staffs that mere seniority 
and length of service will not lead to advancement. Pro- 
motions should not be made except when recommended by 
the Committee on Faculty Personnel after it has made 
a review of the record and qualifications of the man con- 
cerned. This should apply to all grades.” 

Concerning employment Professor Bangs made some 
very encouraging remarks. He stated that “the oppor- 
tunities for young men qualified to take engineering are 
the best they have been in many years. The opportunities 
for getting real jobs have increased amazingly in the last 
year or so.” Professor Bangs gave the result of a study 
he has just made concerning employment covering 879 
graduates from the classes of 1928-1935. This showed 
that the men had found employment in 38 different lines 
of work. Professor Bangs’ comment was “I am amazed 
at the versatility of our men.” 

Those of you who are able to attend these meetings 
and do not do so are passing up an opportunity. 


Sincerely, 
J. D. TuLver President 


Epitor’s Note—A last minute notice tells us that 
the Society is codperating with the committee in charge 
of the dinner to be given for President Farrand in De- 
cember. The December meeting of the Society is being 
omitted and it is strongly urged that all members attend 
President Farrand’s dinner. 
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November, 1936 


Alumni Notes 


01 CE—Roger B. Williams, Jr., an investment 
banker and engineer, married Sara T. Mero. Mrs. 
Williams is treasurer of the Women’s Bar Association 
of the District of Columbia and an attorney with the 
firm of Esch, Kerr, Taylor and Shipe in Washington. 
The couple may be reached at 400 Madison Avenue, 
New York City. 
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06, ’08 ME, 710 MME—George W. Lewis, who re- 
ceived the Daniel Guggenheim Medal in 1935 for his 
work in behalf of Aeronautics, was in charge of the 
annual engineering conference at Langley Field last 
spring. 

707 ME—Walter S. Wing has been elected vice- 
president, and continues as general manager of the 
Pennsylvania-Dixie Cement Corporation in’. New York 
City. 

"11 ME—Winton G. Rossiter is a member of four 
standing committees of the New York Stock Exchange. 
They are the committees on Admissions, Arrangements, 
Constitution, and Finance. 


“Under the spreading chestnut tree 
The village smithy stands; 


The smith a mighty man is he 
With large and sinewy hands”... 


Not one but sixty smithies, working patiently 
with hammers and polishing cloths,—skilled 
craftsman achieve that dull, old-silver sheen 
that is the hall mark of 


WENDELL AUGUST ALUMNINUM 


These hand wrought objects d’art rival in texture 
and design, the beauty of the products of the 
metal guilds of the Middle Ages, and are dis- 
tinctive as gift items. 


Sold in Ithaca by 


R. A. Heggie & Bro., Co. 


Jewelers 


Phone 2277 136 E. State St. 


We make the plates for the 
Cornell Engineer 


and enjoy doing it. 


We would enjoy working for you too. 


(Who knows, perhaps we are. 


A metropolitan engraving service 


is at your command. 


Ithaca Engraving Company 


Seneca and Tioga 
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[UFKIN TAPES - 


ENGINEERING, CONSTRUCTION, MINE 
HIGHWAY, RAILROAD, FORESTRY 


and precise work in the shop. 


Send for Catalog 


THE [UFKIN fRULE (0. SAGINAW, MICHIGAN 


RULES - TOOLS 


For All General Measuring Requirements 


106 Lafayette St., New York, N. Y. 
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CONTACT 


The Kollegtown Shop an economical and 


convenient store appreciates 
your patronage. 


€ 
WE OFFER 


Interwoven Hose — Cooper’s Underwear 
— “Fruit of the Loom” Shirts — Mark 
Cross Gloves — Mardboro Cravats — 
Welgrume Sportswear — Pioneer and 
Paris Suspenders — Ked Sport Shoes — 
and everything else you may need in qual- 
ity Haberdashery and Sportswear at rea- 
sonable prices. 


Come in and Get Acquainted 


The Kollegetown Shop 
404 Eddy St. Open Evenings 


ENTS 


CAMBRIDGE INSTRUM 
por Measurements 


© Cambridge furnishes a wide range of instruments for high 
and low frequency measurements for use in standardizing, 
research and commercial testing laboratories. Literature 
describing a wide range of instruments suitable for precise 
measurements of alternating current, voltage and power, 
will be sent upon request. Instruments will be constructed 
to meet special requirements. 


OTHER CAMBRIDGE PRODUCTS 


Moisture Indicators and R d Physical Testing Instruments 
Surface Pyrometers Laboraxory Insts. for A.C. & D.C. 
Galvanometers Engineering Instruments 
Gas Analysis Equipment Physiological Instruments 
and other Mechanical and Flecirical Instruments 


CAMBRIDGE 


3732 Grand Central Terminal, New York City 


Dependable 


Laundry Service 


The 
PALACE 
LAUNDRY 


Phone 2255 
Our Truck 
Will Call 


On Eddy St. 
One Block Below 
The Campus Gate 


GREASE JOBS 
OIL CHANGE 
RICHFIELD GAS 
DELIVERY OF YOUR CAR 
ONLY RICHFIELD STATION 
NEW MECHANIC SERVICE 
°SERVICE WITH A SMILE 


Ali at HARRY GORDON’S 


TWO SERVICE STATIONS 


COLLEGETOWN—DIAL 2611 
Corner Dryden, Ithaca, Maple 


DOWNTOWN —DIAL 2008 
Fulton and West Buffalo Streets 
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MANUFACTURERS OF 
SUPER-REFRACTORIES ONLY 


Graphite Crucibles 
Refractory Crucibles 
High-Temperature Cements 
Special Refractory Brick, Tile, Shapes 


Lava Crucible Company 
of Pittsburgh 
PITTSBURGH, PA. 


New York 
Life Insurance Company 


OFFERS 


The Maximum Protection 


AT 


The Maximum Cost 


C. H. WEBSTER - - - Agent 


White Park Place, Cayuga Heights 
Ithaca, New York 


9278 


BARGAINS FOR ENGINEERS 


Way back in the rear of the Co-op, we are 
conducting a bargain sale on some items of par- 
ticular interest to engineers. There is nothing 
wrong with these items except that we have had 
them for quite a while and they are of more use 


to you than they are to us. 


We suggest that you drop in and see if we 
are displaying anything that will be useful in 
your business. If so, the price will be so low that 
you can’t afford to miss it. If you are out of 
town, drop a line and we will send you our bar- 


gain list. 


THE CORNELL CO-OP 
Opposite Willard Straight 


Liquor 


Your favorite brand... 


at minimum prices, 
of course... 


Gins Cordials 


Ithaca Liquer & Wine Co. 


134 W. State St. Just down past the State 


Where the Best Costs Less 
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ALL-AMERICAN DRILL 


The guards on a football team usually take a 
terrible beating. Coaches often pay tribute to the 
courage of their guards and marvel at their stamina. 
Wonder what they would say of one particular 
hard-headed drill that grinds and plugs away for 
General Electric in the fractional-horsepower-motor 
section of the Fort Wayne works. Here’s the story: 


A couple of years ago, this drill started buzzing 
around, drilling holes for motors and flanges. It was 
tipped with Carboloy, a development of General 
Flectric research, and plenty tough. Result—it 
established a combination speed and durability 
record by completing 100.247 holes each 1 11/38 
inches deep. During the years of its service, it pene- 
trated approximately 214 miles of cast iron, at the 
rate of ie 10 inches a minute, before wearing out! 


SOMETHING REALLY THIN 


Until recently, “by the skin of your teeth” was the 
very peak of thinness. General Electric, however, 
now makes a strong bid for a new figure of speech: 
it is “‘by a weld’s breadth.” Engineers at the Sche- 
nectady works recently welded together strips of two 
alloys, Copnic and Chromel, and then rolled them 
to a thickness of six millionths of an inch. 


The material formed by this junction has a very 
small heat capacity and will respond rapidly to a 
change in temperature. Engineers estimate that a 
pound of this product would cost several million 
dollars. 


Gold has been beaten to four millionths of an inch 
thickness, and aluminum has been thinned by the 
same treatment to ten millionths of an inch; but 
this is the first time two alloys have been reduced to 
such a thin section by rolling. The feat was achieved 
by placing the welded strips of alloy between pieces 
of steel and rolling the complete assembly. The 
product is not yet manufactured for general sale. 


General Electric engineers, working with all the 
facilities of G-E research laboratories, are daily 
producing new processes and new applications that 
make for future progress. 


HARD ON THE OX 


Residents of Duanesburg in Schenectady county, 
New York, killed and roasted their plumpest ox 
recently in order properly to celebrate the opening 
of the world’s longest stretch of sodium-lighted high- 
way. But the ox could feed only a small part of the 


crowd that turned out to see the sight. Shortly, at 


a signal picked up by an electric eye, the road glowed 
out clearly in the darkness. The soft, glareless light 
of 391 G-E sodium lights made of it a real Golden 
Road, 18 miles long. 


Fifteen thousand people watched the celebration 
and listened to New York’s Commissioner of High- 
ways, Arthur W. Brandt, point out some of the 
savings that good highway lighting gives. They 
heard the figures in the case of an early lighting 
installation made by General Electric—a six-mile 
section on the well-traveled Albany -Schenectady 
road. Night accidents have decreased there 40 per 
cent. Day accidents on the other hand have in- 
creased 13 per cent. 


These stretches of lighting greatly reduce the hazard 
in night driving. Another major installation will be 
opened this fall on the San Francisco-Oakland Bay 
bridge where 900 units will illuminate both decks 
of the span. Sodium lighting has been developed to 
its present efficiency by General Electric engineers. 
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GENERAL ELECTRIC 


= 
y 
Ya 
he 
RY (Is 
{ 
/ | 
( | 
| 
) 
> 
A 
a we BY 4 
7 
% 
—_ A 


